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System design: picoREGEN Nd:VAN IC-532-800 SLR 
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picoREGEN: Picosecond diode pumped oscillator / regenerative amplifier / 
 post amplifier laser system 
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REGEN – Pulse Generation and 
Amplification 

•  First the ultra short 
pulse is generated 
•  Seed laser oscillator 

signal  

•  Then it is amplified in  
a regenerative 
amplifier 
•  REGEN output laser 

pulse and internal 
build up signal 
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picoREGEN IC-532-800 SLR – look 
inside 

Strictly modular set-up: 
1.  Seeder 
2.  Regenerative amplifier 
3.  Pockels – cell 
4.  Post-amplifier 
5.  SHG module 

Post-amplifier and SHG module 
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Reducing system complexity 
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picoREGEN: Picosecond diode pumped oscillator / regenerative amplifier / 
 post amplifier laser system 
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New system design: picoREGEN Nd:YLF IC-527-1200 
SLR 
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picoREGEN: Picosecond diode pumped oscillator / regenerative amplifier laser system 
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picoREGENTM IR beam profile 
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picoREGEN – SHG Beam Profile 

•  At Laser exit 
(GREEN) 

•  2500 mm after exit 
(GREEN) 

•  Divergence 
0.64 mrad; half 
angle 

•  M2 < 1.5 
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picoREGEN - SHG Temporal Stability 

532 nm, Power = 1000 mW, 2 kHz; RMS = 0,54%;  
measured over 350 min = 5,8 h 
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picoREGEN SC-1047-1000 Pulse-to-Pulse Stability 

IR: σ < 0.4 % 

SHG: σ < 0.5 
% 

THG:  σ < 1 % Pulse Energy (a.u.) 
vs. Pulse Number 
(from 1 to 100000) 

histograms 

 Pulse-to-Pulse stability in IR, SHG, THG, over 
100000 shots 
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Photo courtesy of 3D-Micromac, Germany 

picoREGENTM Series 

Different UC-models 

UC-10000 HP   10 W  s.p. - 500 
kHz, 20 µJ 
UC-30000 HP   30 W  s.p. - 500 
kHz, 60 µJ 
  TTL Trigger 
  Nd:Vanadate 

picoREGENTM  UC-INDUSTRIAL picoREGENTM  SCIENCE 

NEW 
 up to 3 mJ 

up to 500 kHz 

Different SCIENCE models 

SC-527-1200 SLR  0 – 2(50) kHz, 1.2 mJ;  
SC-1053-3000 HE  0 – 2(50) kHz, 3.0 mJ 
SC-1064-2000 TTL  5 or 10 kHz,  
>0.3 mJ 
SC-1064-2000 HR   1 – 100(500) 
kHz, 0.3 mJ 

All-in-One Picosecond 
Regenerative Amplifiers 

NEW 
 30 W  

Smallest footprint 
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High Q Laser - Product Groups 

TRAIN Serie: Diode pumped ultrafast solid state oscillators  
picoTRAINTM:      5 – 100 ps, 266 – 1342 nm, 8 – 1500 MHz, up to 25 W  
femtoTRAINTM:   50 – 400 fs, 800 – 1070 nm, 50 – 120 MHz, up to 5 W 

NOVA Serie: Cavity-Dumped Mode-locked ultrafast oscillators  
femtoNOVATM:   Up to 1 µJ, single pulse to 1 MHz TTL trigger 
picoNOVATM:      Up to 1 µJ, single pulse to 1 MHz TTL trigger 

REGEN Serie: All-in-one ultrafast regenerative Amplifier 
picoREGENTM:    8 - 18 ps, 1047 – 1064 nm, up to 500 kHz, up to 30 W, up to 

3 mJ  
femtoREGENTM: 350 – 650 fs, 1030 – 1053 nm, up to 500 kHz, up to 8 W, up 

to 1 mJ 



Presentation.ppt   Dok   20080702 

Custom Laser Systems - Examples 

ps-Ti:Sapphire oscillators and amplifiers 

High power oscillators up to 20 W 

Regenerative fs/ps amplifiers with up to 500 kHz rep rate 

Cavity dumped MHz-laser-system:  
Up to 1 MHz  / up to 1 µJ /  ps- and fs- pulses 

Burst-mode regenerative amplifier: 
1.06 um / 1 kHz burst operation / 10 pulses per burst / 4 mJ per burst / 10 ps 
pulses 

946 nm / 473 nm picosecond laser 

1.34-um picosecond laser: 
1.34 um / 3 W / 15 ps pulses 

ps-OPO (for CARS-microscopy): 
SHG: 0.7 – 1 um; 1.5 W, 1.4 – 2.1 um (signal) / 2.15 um – 4.4 um;  up to >2 W;   
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Add Ons & Options 

SYNC Option 
all-electrical repetition rate synchronization  
pulse jitter < 0.5 ps (RMS) 
pulse repetition rate 50 – 400 MHz  

Electro-optical pulse selection module „Pulse Picker“ 

Cavity Dumping Module: 1 µJ @ 1 MHz for TRAIN series 

Long Pulse Option 

SHG, THG, FHG 

Customized reprate: down to 8 MHz, up to 1500 
MHz,variable Repetition Rate 
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Strong Points and Expertise 



High Q Laser Production GmbH 
Kaiser Franz Josef Strasse 61 
A-6845 Hohenems 
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Your Personal Contact for Further Information 

Erwin Steiger 
phone +43-5576-43040 44 
fax +43-5576-43050  
sales@highQlaser.at  
www.highQlaser.at 

Dr. Heinz Huber 
phone +43-5576-43040 40 
fax +43-5576-43050  
sales@highQlaser.at  
www.highQlaser.at 

Headquarter 
High Q Laser Production GmbH  
Kästle-Park  
Kaiser-Franz-Josef-Str. 61  
A-6845 Hohenems | Austria  

Ted Naugler 
phone 
+1-617-924-1441  
fax +1-617-924-5554  
sales@highQ-us.com 
www.HighQ-US.com 
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Measuring Tools 

Autocorrelation 

Optical Spectrum Frequency Spectrum Time Behavior 

Beam Profile Power Meter 
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Core Competence 

Patented 

  URDM (User Replaceable DiodeModule) 

  Compactness 
  Service friendly 
  Reliable 

  SEmiconductor Saturable Absorber Mirror 
  Passive ultra short puls generation 
  Selfstarting (true turn key) 
  Excellence stability 

Direct diode-pumping + SESAMs 
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Customer Benefits 

•  Compactness 
•  High Modularity 
•  User-Friendly & turn-key 
•  Multi-Watt output 
•  High temporal and spatial 

stability 
•  Sealed-off technology 
•  Single phase power 

supply 
•  RS 232 software remote 

control 
•  Low maintenance cost 
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picoREGEN – Pulse Duration 

12.3 ps @ 1064 nm after Post Amp 
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picoREGENTM  power / energy vs. reprate 

0.25% rms over 15 h @ 50 kHz 0.31% rms over 15 h @ 100 kHz 
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picoREGEN – SHG Power vs. Reprate 

532 nm; diode pump current = const. 
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picoREGENTM Long Term Stability 

1064 nm, P = 9,5 W @ 100 kHz,  
Stability 0,5% RMS (643 min) 
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Packaging Options 
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•  IC module is base for TRAIN series 
oscillator, Seeder, Regen or Post-Amp 

•  URDM technology  
•  Monolithic aluminum case 

•  massive solid structure 
•  low vibration coupling 

•  Thermal Management 
•  Liquid cooling in ground plate and URDM 
•  high spatial and temporal stability 

•  Industrial mirror mounts optimized by finite 
element method 

•  Sealed-off, manufactured in class 1000 clean 
room 

•  Compact, industry compatible OEM design 

IC Packaging 
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REGEN Packaging - Modules-in-the-Box 

•  REGEN SCIENCE packaging 
•  50 mm massive aluminum base plate 
•  thermally stabilized 
•  high vibration damping 
•  4 to 6 IC modules in the one box 
•  Functional units are IC type, self-containing 
•  Few mirrors to guide the beam from module to 

module on the optical axis of the overall 
system 

•  Modules are field replaceable 
•  UC Modules 

•  UC module has one optical axis 
•  Monolithic aluminum case 
•  Thermal Management 
•  Sealed-off, maintenance free 

•  Simple and compact set-up for ultrafast 
amplifier 

•  Extreme short and long term stability 
•  including a recirculation chiller 
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Software / Remote Control   

Industrial Control Software 
•  RS422 or RS232 remote 

control of all parameters 
•  GUI with status indication for 

overall remote control 
•  Error handling: Interlock 

activation 
•  Warning handling: User 

warning to finish current work 
piece, warning level can be 
defined by the user 

•  Status Report File containing 
all system parameters for 
remote maintenance and 
trouble shooting 
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7 ps pulse width 0.4 nm spectrum low noise 

picoTRAINTM - Parameters 
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picoREGENTM  power / energy vs. reprate 
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picoREGENTM   power/energy vs. reprate 

up from 30 kHz constant 
power of ~ 10 W 

Pulse energy scales with  
~ 1/Repetition rate 
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picoREGENTM – THG Beam Profile 

1000 mm after laser exit  
(355 nm) 

•  X-Diameter 2.07 mm 
•  Y-Diameter 1.97 mm 
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picoREGENTM  – FHG Beam Profile 

•  700 mm after laser exit 
(262 nm) 

•  X-Diameter 1.78 mm 
•  Y-Diameter 1.62 mm 

•  1300 mm after exit 
(GREEN) 

•  X-Diameter 2.06 mm 
•  Y-Diameter 1.93 mm 

•  X-Divergence 
0.47 mrad; full angle 

•  Y-Divergence 
0.52 mrad; full angle 
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picoREGENTM – FHG Pulse-to-Pulse Stability 

Pulse to pulse stability  
measurement 

•  Measured Standard 
Deviation: 1.1 % 

•  Specified: < 3% 

Pulse build up 
•  Out coupled pulse 
•  Last cavity roundtrips 
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picoREGENTM – FHG Long Term Stability 

Long Term stability  
measurement of FHG 

•  Measured Standard 
deviation 0.64 % 

•  Specified: < 3.5 % 
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Comparison Packaging 
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Comparison System 



Presentation.ppt   Dok   20080702 

Different UC-models 

UC-1035-2000   2W  s.p. - 200 
kHz, 20 µJ 
UC-1040-8000   8 W  s.p. - 500 
kHz, 16 µJ 
 TTL Trigger 
 Ytterbium 

femtoREGENTM  Series 

femtoREGENTM  UC-INDUSTRIAL femtoREGENTM  SCIENCE 

NEW 

up to 8W for fast  

Micro Processing 

Different SCIENCE models 

SC-1035-1000 HE Yb          1 kHz, 1 mJ;  
SC-1035-1000 HEHR Yb    1 - 100 kHz, 0.4 
mJ 
SC-1055-100 Nd:Glass       10Hz - 1 kHz, 1 
mJ 
SC-1055-200 Nd:Glass       1 - 40 kHz, 5 µJ 

All-in-One Femtosecond 
Regenerative Amplifiers 
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Modular Concept - femtoREGENTM 

femtoREGENTM Series 
Principal Optical Setup incl. 
Options 

Regenerative Amplifier 
Module  

in IC packaging 

Seed Laser  
Module in  

IC packaging 
Isolator 

Lambda/2 
Pockels 

Cell 
Module 

Post 
Amp. 

Module 
IC pkg. 

NLO 
Module 
IC pkg. 

SHG 

THG 

FHG 

Output 

Opt.: Frequency 
conversion 

Optional: 
Post-Amplification femtoREGENTM  

10/2004 

Expander Module 
in IC packaging 

Compressor 
Module 

in  
IC pkg. 
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femtoREGENTM beam profile 
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First Puls Excess Energy in Burst Mode 

First Puls Excess Energy 
in  

Burst Mode 

•  5 kHz Burst: 25% first 
pulse excess energy 

•  4 kHz Burst: 20% first 
pulse excess energy 

5 kHz Burst of 1000 pulses 

4 kHz Burst of 1000 pulses 
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First Puls Excess Energy in Burst Mode 

First Pulse Excess Energy 
in  

Burst Mode 

•  3 kHz Burst: no excess 
energyuniform pulse 
train 

•  2 kHz Burst : no excess 
energyuniform pulse 
train 

2 kHz Burst of 1000 pulses 

3 kHz Burst of 1000 pulses 
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picoREGENTM – FHG Summary 
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femtoREGEN Long Term Stability 

1030 nm, P = 0.9 W @ 1 kHz, Stability 0,5% RMS (635 min) 
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Modular Concept - picoREGENTM 

picoREGENTM Series 
Principal Optical Setup incl. 
Options 

P
ulse P

icker 
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Modular Concept – picoREGENTM SHG 

Reg.-Amp 

SEED 

Isolator 

Lambda/2 

Pockels 
cell 

Post- 
Amp 

NLO 
Funda
mental 

to 
SHG 

SHG 
40 % 

Frequency 
conversion Post 

Amplification picoREGENTM  
IC-1500 Nd:YLF/VAN REG AMP 


